






































Section 3.6 The Chain 1 
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Chaptcr 3 Dlflcrcnliadon 

(i tan!) 10 =■ * = 10(ttanl) 9 (t<sec 9 t + 1 ■ tant) = 10t 9 lan 9 t(tsec 9 t + tan l) = 10l l “lan , tsec 2 t + 10t 9 tan'"t 





-2 eos (eos (2t - 5))(sin(2t - 5)) 

co.(5án(i)) =0 * =-rin(5*(}))• Sp*.(}))--*.(5*.(í))peos(}))•*(}) 

- í sin (5 sin (j)) (eos (j)) 

[‘ + m* (i)] 1 = t = 3 [> + 1 (Á)]’ • i [I +'“* (A)] - 3 [1 + 1 (i)] 2 {* “» 3 (A) • i ““ (i)] 

12 [l + tan 4 (A)]’ K {{¡) see 9 (¿). ¿] . [l +Bn‘ (¿)] s [trf (f¡) sec 9 (¿)) 

- ¿[1 + eos 9 (7t)) 3 =» | = |[l+eos 9 (7t)] 9 -2eos(7tK-sinC7t)X7) = -7[l+eos 9 (7t)] , (eos<7l)s¡n(7t)) 
(l+eoaft 9 )) 1 ' 9 » * = > (1 + eoaft 9 ))-'' 9 . J (I + eo.lt 9 )) = J (1 + eoa(t 9 ))- , ' 9 (-sin(t 9 ) • ‘ (t 9 )) 

4s.n( v /l + 1 /t) => g=4eoa( v /l + V¡).j l ( v /l + V¡)=4eos^l + V¡).- 7 J_. 9 (l + ,/¡) 



= tan 9 (sin 9 t) > ^ 2tan{sin , t) • sec 9 (sin*t) - (3sin 9 t • (cost)) = 6 tan(sin , t)sec 9 (sin 5 t)sm 9 tcost 
-24 cos J (sec 9 (3t))sin(scc 9 (3t))sec ¡ (3t) tan(3t) 

3t(2t 9 - 5)’ => | = 3t - 4(2t 9 - 5)*(4t) + 3 • (2l ! - S)‘ = 3(2t 9 - 5)* [lót 9 + 2l 9 - s] = 3(2t 9 - S) ! (18l 9 - 5) 





Section 3.6 The Chain Rule 


- (-1^) (2(í +1) (- + (?) (! + ;)■" I (l + i) + l(l +l)* = ?(> + !)(; + > + i) 

-É(i+i)P+5> 

y . (1 - s/i)- */ = -(l-y¡)-’{- ■ r-V>) - 2 (1 - 

=> y" - i [0 - (-! <-■'’) + x-^í-2) (i - vi)" (- i x-'’)] 

- s [í (i - v^r'+*-• (i-vA)"] = j <-(i-^r‘ i-; r-'i * (i - vi)+1] 

=é(«-vr(-& + í + i)-¿<>-vsr'(¡-á) 


= - ’ csc(ix - lK-csc(3x - l)col(3x - 1) • £(3x - 1)) = 2csc 2 (3x - !)cM(3x- 1) 
y - 9.an(5) . y’ = 9(*c‘ (J)) (‘) = 3ano 2 (|) . y” = 3-2 «(}) («(;) «n(|)) (}) = 2a* 2 (f) .*>(;) 

y = x(2x + 1)‘ =» / = x • 4(2x + 1) J (2) +1 • (2a + l) 4 = (2i + l) ! (8x + (2x +1)) = (2* + l) ! (10x +1) 

=, y” = (2s + 1)’(10) + 3(2x + 1)’(2)(1(K + 1) = 2(2x + l)’(5(2x + 1) + 3(!0x + 1)) = 2(2x + l) 2 (40x + 8) 

= 16(2x + l) 2 (Sx +1) 


y = x 2 (x 2 - 1) ! =» y- = x 2 - 5(x 2 - + 2x(x> - 1) S = x(x> - l) 1 [l5x ! + 2(x 2 - 1)] = (x> - l) 4 (17x* - 2x) 

- y* - (x* - l)‘(68x> -2) + 4(x 2 - 1)><M*)<11* - 2x) = 2(x> - l) J [(x> - l)(34x> - 1) + «x 2 (17x* - 2x)] 

= 2(x ! - l) i (136x 6 - 47x 2 + 1) 

g(x) = y/i =í E'C») = ¡3^ => g(l) = 1 and g'(l) = j; fl¡u) = u a + 1 =» f'(u) = 5u‘ =- f'(g(l)) - f(l) - 5; 
thercfore, (f o gX(l) = T(g(l)) • g'Cl) = 5 • | = § 

g(x) = (1 - x)-> » g'(x) = -(1 - X)- J (-1) = a- g(-l) = l and g-(-1) = 2 ¡ «u) = I - I 
=4 f'(u)=£ =# f'(g(-l)) = f'(j) = 4:therefore,(fog)'(-l) = f'(g<-l))g'(-l) = 4- J = 1 

g(x) = 5>/x » g'<x)= 5 ^j=»g(l) = 5aadg'(l) = |;f(u) = CM(S) =» f'(u) =-ese 2 (j;) (íó) = w (ÍS) 

=> f'(g(l)) = f<5) = - i, oc 2 (}) = - (,: iherefoce. (f o g y<l) = f’(g(l))g'(l) = - ró ■ - J 

= 14 2xec 2 u Tan u => f (g S (J) j = ? (J) l ( l'l 2 J an í = 5; th»=fore,<f«g)' (■) = f'(g(>)) gf (J) = 5* 

g(x) = 10x a + x + 1 => g'(x) = 20x+l » g(0) = I andg'(O) = l;f(u) = ^ =» l'(ü) = 

- » f’(g(#)) = f'Cl) = 0; therefore. (f o gf(0) - f'(g(0))g'(0) = 0-1=0 








Chapter 3 Diflercnliation 


71. y = Kg(x)). ('(3) = -1, g-(2) = 5. g(2) = 3 =» y' = f’<g(x))g'(x) => y'|__ ; = = f'(3). 5 

72. t = iMUt)), t(0) = ;. V '(0) = 4=-|= cos(f(t)) • f'(l) =» í!_, = coa(f(0)) • I '(0) = co»(J) - 4 = (J) . 4 

<b) y = «x) + g(x) =■ g = f'(x> + g’(x) => g|_ > = í'(3) + g'(3) = 2x + 5 

(c) y = «x)-g<x) =• g = f(x)g'(x) + g(x)f'(x) =• g|_ j =f(3)g'(3) + g(3)f'(3) = 3-5 + (-4)<2x)=15 

(«) y = «g(<» » g-í'feMIg'fe) • g| — — r<g(2))g'<2) = f'(2K-3) = |(-3)--l 

fe) y - fewr’ » g = -2fe(x))-> • g’lx) =» gj ^ = -2<g(3»-Y(3) = -2(-4)-' • 5 = ¿ 

<h) y = («i))’ + (g(x)) ! ) 1/2 » g = J ((f<x)) ! + (g(x))’)' ,/! (2t(x) • f'(x) + 2g(x) • g-lx)) 

*» g | ^ - i ((«2»’ + «2» 1 )- , ° (2«2X'(2) + 2g(2)g'(2)) = \ (8 1 + 2»)- ,/J (2 • 8 • | + 2 • 2 ■ (-3)) 

<b) y - #xXg(xl) J => g=«x)(3fe(x))V(a» + fe(a))’f’(x) * g| = 3«0)(g(0))V(0)+ «0)) 2 f'(0) 

- 3axu* (i)+<i) 3 (s>=6 ^ 

<d> y-lfe(x))» g = f'fe«))E'«) » Sl,^“f'feCO))*'»)“f'(l)(y) “ (- y) (j) = - 5 
(*) y = K«x» => g=g’(f(x))f'<x) =• g| ^ = g'(f(0))f(ü) = g-(l)(5) = (- ¡)(5) = - « 

(0 y = (x u +«x))- ! => g = -2(x”+«x))' J (llx” + f'(x)) =» g |__ = -2<1 + «1»-* (II + í-d)) 
= -2<l + 3)-’(!l->) = (-¿)(”) = -; 

fe) y = Kx + g(x)) »5=f(xt g(x))(l 4- g'fx)) =» gl,^ - f(0 + g(0,)(l + g'fO)) = f'(l) (1 + j) 


76- S = Í-g:y=x , +2—5 => g=2x + 7 - g|„-»*•«»■ í - g-í-»■ i-3 
77. Wilh y — x wc should get g = 1 for bolh (a) and (b): 
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14. xcos(2x + 3y) — ysinx -xsin(2x + 3y)(2 + 3y') + cos(2x + 3y) = ycosx + y'sinx 
=» -2xsin(2x 4-3y) - 3xy'sin(2x + 3y) + cos(2x + 3y) = ycosx + y's¡nx 
*► cos(2x + 3y) - 2xsin(2x + 3y) - ycosx = (sinx + 3xs¡n(2x + 3y))y' » y' = “*“* 


16. + +»-■/« a, £ = + »-'fl + »->. 
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Chapter 3 Diflcrcnlialion 


3.9 LINF.ARIZATION AND DIFFF.RF.NTIALS 




L(x) = f'(-4)(x + 4) + f(-4) 






5. t(x) = lan a =» f'(a) - aec>a • L(a) = f(ar) + f'<*)(. - .) = 0 + l(a - ir) = a - a 

6. (a) «a) = sinx » f'(a) =co.a=.L(a)= f(0) + f'(#)(a - 0) = a =4 L(a) - a 
(b) ÍXa) = cosa => f'(a) = -sina =. L(a) = f(0) + f'(0)(a - 0) = 1 => L(a) = 1 
<c) f(a) = tanx =4 r'(a) = sec’a => L(a) = f(#) + f'(0)(a - 0) = x =4 L(a) = a 


9. «a) = 2a’ + 4a-3 => f'(a) = 4a + 4 =4 L(a) = f*(-l)(a + l) + «-l) = 0(a + l) + (-5) =4 L(a) = -5ala 









13. f'(a) = k(l + a) 1 ' 1 . We have f(0) = 1 and f*(0) = k. L(a) = f(0) + f'(0)(a - 0) = 1 + k(a - 0) = 1 + kx 

(b> f(a) = r=í = ^[14 (-*)]■’ - 2[1 + (-!)<-*)] = 2 + 2a 

<c) H«)-(l + .)-V*l + (-i)a.l-j 

(d) f(a) = -JT+7 = 1/2(1 + i)'”» a/2(l + jí) - l/2(l + Í) 

<e) «a) = (4 + 3a)’" = 4’"(l + £)’" » 4’"(l + j H) = 4’"(l + J) 


15. (a) (1.0002)“ = (1 + 0.0002)” « 1 + 50(0.0002) = I + .01 = 1.01 
(b) ¿(1.009 = (1 + 0.009)’" ¡a 1 + (§) (0.009) = 1 + 0.003 = 1.003 

16. f(a) = i/í+T + sin a = (a +1) 1 " + sin a » f'(a) = (j) (a + 1)-’" + eos x =4 L,(a) = f(0)(a - 0) + ftfl) 
= |(a-0) + 1 =4 la(a) = |a + 1.ihelineaiizationofí(a):g(a) = i/x+T = (a + 1)’" » g'(a) 
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• dy = (3»’ - g >-'«) di => dy - (ix 1 - 
1 =» dy = [(1) (1 -x 2 ) ,,! + (x) (■)(!- x 2 )- 1 '’ 


. xy 2 - - y = O => y 2 dx + 2xydy-6x , ' 2 dx-dy = 0 =» (2xy- l)dy= (éx'^-^Jdx 


sto(syi) = sin (íx 1 / 2 ) . dy = («.(Sx 2 / 2 )) (»,"'■) dx 


-(í)**-4(rf(í))«d.**-4Í^(S)* 


« (-J.) = 2 c« (x-/ 2 ) » dy = -2 esc 2 (x-/ 2 ) (- ■) (x'V 2 ) dx » d, =-¿ esc-(-J.) d. 


.) Af = f(xo + dx) - f(xo) = f(l.l) - 
b) df = f'(xo)dx = [2<1) + 2](0.1) = ( 
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Chapler 3 Diflcrcnlialion 




‘ = “•*<!) - í= 3 crf( 3 )(-crf(f))(?)-íc« 2 (?)c« 2 (?) 

¡ = (sec t + lan I) 2 => £ = 5(secI + (anI) 4 (secttanI + sec 2 I) = 5(secl)(secI + tant) s 


= W-Jcósi = 2S(cos *)■« =■ * =28 (J) (eos í)-‘( 2 (-sin 0) + 2(cos t>' n = 


+ V^+T) * S=co i (9+ % /éTT) (l + 


- 2,/i (~. sft (^) + (ato Vi) (^) = co. VI + ^ 


= % /lCK(l+ 1)’ = X 1 ' 2 CSC(X + 1)’ 

» | = a 1 ” (-csc(x + l) 1 col(x + l) 1 ) (3(1 +1)*) + rac(x + 1)* (J r 1 / 2 ) 

- -3^/x(x + !) 2 csc(x + l) 3 coi(x + !) 2 + = | /xcsc(x+ l) 1 [; -6(7 

r 0.cac(x + l) s |l - 6x(x + l) 2 o«(x +1)3] 


ix =■ g = x 2 (-esc 2 5x) (5) + (coi 5x)(2x) = -5x 2 esc 2 5x + 2x col 5x 
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í(-í) = v / 2andf'(-5) = -\/2- The 
linearization of f(x) is L(x) = -~Jl (x +1) + s/í 

= -^x+ 











TlKKiOK, g(x) : 












































